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DETAILED ACTION 


Claim Rejections - 35 USC§102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 2, 9-12, 15-16, 22-23, 28, 30 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Pan (US 6, 1 8 1 ,846). 

Regarding clainfis 2, 30, Pan discloses an optical device (Fig. 1) comprising: 
a polarization-controlling reflector (18, 19), said reflector converting incident-light 
polarization components (see pair of light components traveling towards the reflector in element 
16 in Figs. 3B-3C) having incident angles of polarization into reflected-light polarization 
components (see pair of Hght corr5)onents traveling from the reflector in element 16 in Figs. 3B- 
3C) having reflected angles of polarization, the reflector having two states, and being 
controllable such that the reflector can be changed from one state to another (see, for example 
Fig. 3B representing state ON and Fig. 3B representing state OFF), said reflected angles of 
polarization having an orientation relative to the incident angles of polarization, the orientation 
being a function of the state of the reflector (for exan5)le, the former having a 90 degrees rotation 
relative to the latter when the reflector is the ON state), and 
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a polarization-dependent optical-path device, in the form of birefringent element 15, said 
device converting input-light polarization components that are at least partially spatially- 
coincident (see light conponents emerging from optical fiber 10) and that have been coupled 
into the optical device into spatially-separated input-light polarization components (see solid and 
dotted line paths, said polarization-dependent optical-path device 15 converting said spatially- 
separated input-light polarization conponents into said spatially-separated incident-light 
polarization conponents (notice that the polarization components at the output of 15 travel 
through lens 16 without any change in their polarization state before being incident onto the 
reflector), and wherein when said reflector is in a first one of the two states (ON state), said 
orientation is such that said polarization-dependent optical-path device 15 causes at least a 
portion (substantially all in Fig. 3B) of the reflected-light polarization components to be out- 
coupled from the optical device, 

wherein said polarization-dependent optical-path device includes an input polarization- 
dependent path splitting element (i.e., the same birefringent element 12), said element converting 
said input-light polarization components that are at least partially spatially-coincident (light 
emerging from the fiber 10) into said spatially-separated input-light polarization components, 
thereby defining a branched input (see how a single input at the output face of optical fiber 10 is 
converted to two separate rays, each having a different polarization), see line 46, col. 2 to hne 49, 
col. 3, lines 48-50, col 8). 

Regarding claim 9, the input-light polarization components coupled into the optical 
device and the reflected-hght polarization conponents out-coupled from the device at least 


Application/Control Number: 1 0/07 1 ,3 56 Page 4 

Art Unit: 2872 

partially share a common optical path with the device (see, for exan5)le, arrowed lines to and 
from reflector 18 within the device (15, 16). 

Regarding claim 10, the input-light polarization components coupled into the optical 
device propagate along an optical path that is distinct from the optical path the reflected-light 
polarization components that are out-coupled propagate (see, for example, the input light 
traveling in the upper half of the device and the out-coupled light traveling in the bottom half of 
the device in Fig. 3B). 

Regarding claims 11-12, 15-16, in one embodiment (Fig. 7, lines 40-58, col. 6), Pan 
discloses an optical switch having two inputs, Le., 50 and 52, and two outputs, i.e., 51, and 53, 
respectively. Light that is incident from input 50 or 52 is reflected from the reflector (68, 69) and 
is directed to respective output 51 or 53. For each input signal, the operation is the same as 
described above. 

Regarding claim 22, the integrated device of Fig. 3 comprises at least a first input port 
(receiving optical fiber 10), at least a first output port (leading into optical fiber 1 1); a 
substantially non-reciprocal directional stage comprising birefringent element 15 (light cannot 
trace back to its input point) receiving input Ught and operating on the polarization components 
of the received light; a reflective element (18, 19) as described above; and a polarization stage 16 
interposed between the directional stage 15 and the reflective element (18, 19), the polarization 
stage (i.e., lens 16) directing the polarization components of light propagating through the 
directional stage 15 onto the reflective element 18 by operating on the polarization components 
received by the polarization stage 16 from the directional stage 15, and wherein the polarization 
stage 16 directs Ught components reflected from the reflective element into the directional stage 
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with a polarization that depends on the state of the reflective element (lines 11-21, col. 3) to 
enable the directional stage to control the path of propagation of the reflected hght based on the 
polarization of the reflected light components (i.e., see Fig. 3B con^^ared to Fig. 3C). 

Regarding claim 23, when the reflector is in the ON state, substantially all the light is out- 
coupled from the device through the first output port and substantially none of the reflected Ught 
is output from the device through the first port (see Fig. 3B). 

Regarding claim 28, the reflective element is a Hquid crystal cell (line 65, col. 2). 

Claim Rejections - 35 USC§103 

The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over Pan (US 
6,181,846) in view of Chang (US 6,360,034). 

Pan discloses all the limitations of the above claim, including the limitation that the 
directional stage comprises birefi'ingent walk-off crystal 15. However, Pan does not disclose the 
use of a Faraday rotator for manipulating the polarization of the light components along with the 
walk-off crystal. Chang discloses a reflective optical switch, comprising a walk-off crystal 380 
and Faraday rotators 370 and 360 for manipulating the polarization of the hght components as 
they are traveling towards and from mirror 340 (Fig. 3, line 66, col. 7 to Hne 50, col. 8). It would 
have been obvious to one of ordinary skill in the art at the time the invention was made to 
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include a Faraday rotator in the optical switch of Pan, after the walk-off crystal 15, for achieving 
additional control on the polarization state of the Hght con^onents traveling inside the device. 


Allowable Subject Matter 

Claims 3-8, 13-14, 17-20, 24-25, 27, 31-33 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Claims 3-8, 13-14, 17-20, 24-25, 27, 31-33 are allowable over the prior art of record for 
at least the reason that even though the prior art discloses reflective optical switches wherein a 
liquid crystal element is used to switch the polarization of the incident light components, the 
prior art fails to disclose or reasonably suggest, regarding claims 3-8, an optical device 
conprising an output-polarization-dependent path splitting element converting the spatially- 
separated reflected light conponents having reflected angles of polarization into spatially- 
separated reflected-light conponents having output angles of polarization, thereby defining a 
branched output, regarding claims 13-14, an optical device, wherein when the reflector is in a 
second one of the pluraUty of states, the polarization-dependent optical-path device causes at 
least a portion of the first and a portion of the second set of reflected-hght polarization 
con5)onents to be out-coupled from the optical device through the second and the first output 
port, respectively, regarding claims 17-20, an optical device, wherein the polarization-dependent 
optical-path device includes an output-polarization-dependent path sphtting element converting 
the first set of spatially-separated incident-light components and the second set of spatially- 
separated incident-hght components into a first and a second set of spatially separated reflected- 
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light conponents having reflected angles of polarization that are different from the incident 
angles of polarization of the first and the second set of spatially-separated incident-light 
components, respectively, regarding claims 24-25, an integrated optical device, wherein when 
the reflective element is in a second one of the plurality of states, at least a fraction of the 
reflected light is out-coupled through the second output port, regarding claim 27, an integrated 
optical device, wherein the polarization stage comprises at least one birefringent element, and 
regarding claims 31-33, a method for operating on light, wherein the polarization-dependent 
optical-path device includes an output-polarization-dependent path spUtting element converting 
the spatially-separated reflected Ught components having reflected angles of polarization into 
spatially-separated reflected-light polarization components having reflected angles of 
polarization, thereby defining a branched output, as set forth by the claimed combination. 

Xiao (US 6,795,245, Fig. 5), Hoyt (US 6,781,736, Fig. 1) and Li (US 6,944,363, Fig. 1) 
all disclose reflective optical switches incorporating a series of walk-off crystals, controllable 
optical rotators, such as Faraday rotators, and a mirror. However, in the above systems, the 
optical mirror is disposed away from the controllable optical rotator, with other optical elements, 
such as retarders, and prisms disposed between the mirror and the controllable optical rotator. 

Response to Arguments 
Applicant's arguments with respect to claims 2-20, 22-28, 30-33 have been considered 
but are moot in view of the new ground(s) of rejection. 
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Regarding claim 2, and Applicant's assertion that Pan does not disclose an input 
polarization-dependent path spUtting element that defines a branched input, the examiner 
respectfully disagrees and notes that, as described above, the birefringent crystal 15 receives an 
input light signal having two orthogonal polarizations and splits it into two spatially separated 
rays having orthogonal polarizations, thus defining a branched input. Applicant's argument that 
Pan's device is such that light can travel only from one input to one output, as opposed to the 
claimed invention, is irrelevant to the plain interpretation of the claim language "an input 
polarization-dependent path splitting element that defines a branched input". 

Regarding claim 22, and Applicant's argument that the GRIN lens 16 in Pan's device is 
not the "polarization stage" recited in claim 22, the examiner respectfully disagrees and notes 
that nothing in the claim language referring to the "polarization stage" constitutes a positive 
limitation which is related to the polarization properties of the "polarization stage" itself 
Specifically, it is submitted that element 16 in Pan's device "directs the polarization components 
of light propagating through the directional stage onto the reflective element by operating (for 
example, focusing) on the polarization components of the light received by the polarization stage 
from the directional stage", and furthermore it "directs light components reflected from the 
reflective element into the directional stage with polarization that depends on the state of the 
reflective element", so that "the directional stage control[s] the path of propagation of the 
reflected light based on the polarization of the reflected hght components." 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dr. Leo Boutsikaris whose telephone number is 571-272-2308. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto,gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Leo Boutsikaris, Ph.D., J.D. 
Primary Patent Examiner, AU 2872 
Decembers, 2005 ^ x? 
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